A comparison of the effects of different perfusion regimes on the structure of the isolated human placental lobule.
Isolated lobules of normal term human placentas were perfused using two different procedures. In the first more conventional system, open-circuit perfusion of both the maternal and the fetal circulations with Earle's solution containing dextran was established and maintained for either 30 min or 1 h. In the second series of experiments both circulations were perfused in separate closed circuits with a mixture of fresh autologous fetal blood and Earle's solution for 0, 1, 2 or 3 h. In both series the lobule was then fixed by perfusion through the fetal circulation. Light- and electron-microscopic examination of a set of tissue samples from each perfused lobule showed substantial differences between the effects of these two types of perfusion procedure. Tissue from lobules perfused by the open-circuit blood-free procedure showed patchy but severe cell swelling and vacuolation of the trophoblast after only one hour's perfusion. Particularly striking was swelling and disruption of a large proportion of the mitochondria in all placental cell types. By contrast, placental tissue from the closed-circuit perfusion with blood-containing medium showed little change over a period of two hours, while after three hours it showed oedema and microvillous damage, but no sign of cell swelling and little mitochondrial damage. It is concluded that the viability of the perfused human placental lobule depends on the type of perfusate used, and that the use of a fetal blood-enriched perfusate is of considerable value in maintenance of the preparation as assessed by structural criteria.